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■r^g|5^6^tcT;i/r/^v>fh$ttfcT;v^;i'T;v^^'i7A ; z^jl^ji^tju^^^a 
y^y^i/K, s;a^^;i/T;l^^-^A (2,6->^-t-y^;u-4-^-f-;vya,y i^^^ K 
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ttrlBCB-lb) l^^mt^^t^^t LT{±. 

LiAl(C2H5)4. L i A l(C7Hi5)4 ;^^=^^lfSClt;6^T'§So * fc^ 

oiifctc^), (B-1) mm^mit^mtLxii. 

ynif;vi;^.>A. ji^fv^^^i^^ a^u ^ 

x.(fy^^^>'^bT;^^^•>A^T;^^;^V^•>A^:oa'^-^. t/w{±/Nn>^>>fb 
(B-1) ^^^m^b-a-t^o^^a^-eii. ^^TJi^^-^Mt^^HjmtLy^^o 

±13(7) J: ^ >^ (B-i) ^ta^^'fb-^^ii. im#^*-etf^ti2amjia*-^*>-ii: 

Tfflv^f,ttSo 

10 0 5 91 

(B-2) ^mT)l^^^^A^^i^it^i^ 

^^^^yX^^Xi>X<. tfzmm^2-7S 6 8 7-^<&^tC^^$tLTV^S 
«t 9 'fc ^ > -t* :^^^ttO:t*lT ^ A :e- ^ ->^t^mX^ o T ^ i l/>o 

t:^^X^^ Mt. >^<b;ic^^^O^?^i: tT#e)tLSo (1) ^«7KSr-^^-rs 
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i^<7)^m:^ Xm'fkt? «r S/^v $ -,3: ^ ^^^^ 
[0 0 6 0] 

^m^Lxm^Lfz^k. mmimmmtfziiTJi'^y^^ycDmmMi^mm^-^ 

(Ommr )V^:=.^ A'ffc^J^ ^mif^ ^tTb^X^^o 
[0 0 6 1] 

v^^'3j^<^3^#:^^'fb7K^. 
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) -C^^ tt^ 5jf n :^ «:^^/i:t^ir ;V ^ - -^z a ^ v'fb^tJ^S: CI t ^ -e § 

^ o 

[0 0 6 2] 

A 1—0 B 0 A I ... (IV) 

[0 0 6 3] 

, TIB— (V) X^^fi;hT)\^^)\^^uzy^t, 
R7-B(0H)2 -(V) 

^^T;v^~'>A'fb^i^i:«r. ^fStt:^;^#ffl^Ttc;F»tt^^4''e. - sot: 
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n>g^, ■7a:J=.;v#n>^, 3,5-v:7;i.;f n.i^'n ^> rJ' •7;l/;f n 7 - ;i, 
.-Jfn>^, 3,5-lf;^ ■7;^:^ np<5^;l/) y sc:=.)i,:i^u >m^J: t'i!)^mifhfL^ 
o ^^LfjOcfT-fi. ^■f-;V5Kn>^, n-7*^;usKn>g?, vr^;v.i^n 

[0 0 6 5] 

;w r ;v 5 - A t L v^o ^fihiti m^mx ttziiz mii\.±m^^i^^ 
[0 0 6 6] 

(B-3) ^^^mit^m t KJB LX4^ >^ =^B^1- ^ -fk^tf 

m (B-3) (^:iT. r-f ^ >>ffc >f >mk^%j t ^ , > l r ti, i - 

5 0 1 9 5 0-f-^^, #ra^l - 5 0 2 0 3 6^^Sr^. #li¥3 - 1 7 9 0 0 5 
#g§¥3 - 1 7 9 0 0 6-^<2r^. #53^3 - 2 0 7 7 0 3-^<2rf^, # |g 
¥3-2 0 7 7 0 4^^#. U S P - 5 3 2 1 1 0 6 tncfBife^tLfc;!.^ 
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:Br#61;ic{i, )i^-(xm.tLxit. BR3 (R{±, -7!/^, hvy)u 
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hv;^ {i-y)Viruy:^=.)v) .-Knv, hi;;;?. (3,5-v'7;v:a-n7i-;v 
) .-Kn^, hi;x (4-7;i/:^-np<^;i/7aL-;i/) .is'n>, hv;^ {^y'^yjv^ 

h';;^ (3.5-v^^;1'-7ji-;v) ^^*^>)^ W^tf f>tL^o 
[0 0 6 8] 
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R9© RIO B^R12 . . . (VI) 

R13 

[0 0 7 01 

mzry^=:-'^h.ij^iryh\.x^m^\-:.\t, Y >^^)VTy^=.^Aij^^ 

')r^)vry^=-^Aij^'^y, (n-r^;v) ry^=^^Aijf-i^yi^i^<o 
Y')r}V^}Vry^::^^Aij^^y ; N,N->^^^;^T<=^';-'i7A:;5;^;f:^, N,N- 
>?Jif-;l/T^ - A :^7-9^:^- N,N-2,4, 6-^> iJ^ p{ f^;i'T^ ')=-^AU^^y 

•^^iim.'^-vr)v^)vr^^}=.t7Aij'f-'^y\v {^yfu\£)v) ry^^^A 
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y}\^-^xiy:z.=.)V) yf^x^-Y^ N,N-->'^ ^;VT- V ^-i^ at^ h {^y^y 
)\^-^uy 4^1/- ^, y j^u-^—'^ Y y y )V^uy au — )V) 

^V- Y^ b V y )\^^:^y J^^y y i7 u^y ^ i;j:,:=.)\/^j^ 

(VII) -ttzli (VIII) •e^$tL^.i^-i7^>fb'^J^'^t'=Sr^tf^Ci:*>-ei^o 
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E t (iJ^f-;v»^^-to ) 
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(III), if;^ Cb'; (n--7*^;v) T>^-'>A] if;^ (vrij^^^ 
[0 0 7 7] 

4_:^;wsv^.i^^9>, 1.3-v:*;i//NV-^.i^'^>, 6,9-i^^}i'/<ir:^^:^ K 
TiJ^-^^ Yy^ K-l-7i-;^-l,3-v*;^/^v■:^.i?^ KT'*^^'f K^-f K-i 
-^^;^-1.3-v:^;wty«:^:^^'^>^ ^^^^^^^ j.^^ K-l,3-v^^;i^-l,3->? 



) T>-t^'^rA7.8-v:*;i//N--^7>7=':^?5K^- b i; (n-y^;P) T>'*-'^A 

K-8-p<■f-;^-7,9-v:^;w^''^7>•7':*^K^~ hi; (n-r^;i.) ry^^^yA 
yTiJf^^ ^ K-8-J^-^;V-7,9->^*;Wn*'> ^T'?^/ jJ^'V- h , h i; (n-r5=- 
M r^-^^-^A-^^T^^^^^N^ K^^ K-8-7'5=-;v-7,9-i>';57;ws'«i7^-7=':*'"KV'- 
(n-"7'f-;i') T:^'t^>i7A'i7^T':*^N<f K^-Y K-8-TV;u-7,9-i^;?;;u 

"^i^^yTiJ^^^ Y^y{ K-4.6-vr^>=e-7-:^;^/^'^>T*5&^J^'lx- h^fct'OT- 
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yr:^^^4 Vv^ V'-7,s-z^'^)v/-^f7>r'^:^U'-h) mmM an), (n- 

-V) (III). {n-y^)\y) r>'e^^J^}£7. (^^TfJ^^^ 

K7-f K-7.8->^:*;l//N''i7>T'*.-KU>- h) :=-y^)VmM (III), h'j (n-yf^ 

) l^^il (III), (n-y'f-)^) ry^—^^K-^Ts (-^ >T'7&/^-f K^-r K-7 

.8-v:^;i'/^'i7^T-*:^.-}.'^- h) (m)^ ]. (n_rf^;u) T^^^-^A 

(III), (n-r^;!-) T^^-'^Atf;^ (>'':^>'^'r K^-r K-7,8-v^p<^;^- 
7.8-v:^r;w^*»i7>T':^;^■^'V-^) i^nAmi^ (III), hi; (n-r5^;W T>^- 

/N';uhm:^ (III). Ch'; (n-y^;i') t^^-'^a] tr>?. {^z^ru^^ 

^ V-l-ij)Vj^^ZyTi3ii^V-Y) i^nA^:^ (III). C>V (n-^ 

^)V) T>^^^A'} e;^ ('>>'T':*/N-r K^-r F-7-?&;v/^'^7^7='^^'V- > 
) ^y:ff>-miM. (IV) . ifx ChV (n-y^;i/) T>'=e-«>A] {^^m 

-•r^;i') T>'-=e-«i7AD ifx ('i7^«7=':*^N>f Ky>f K_7_5f7;w^*'^7>'7**:^?l^- 
^) :^y^)VWM. (IV) ^iro^S:*;U5K'7>T^:^;:^<^):^^ W^lf^it^o 
[0 0 7 8] 

t^fT.-?) iat/i(i2@mji<7)J!^^^^^f>^oTv^;&o u^ys-^vvM 
. t^/-?"^^^>'^. v^-jT't'^. 'Jr*;v*x'/^:^y^, v 

T'^m^ iiS"=e';:/T'^m. ^^urr'^m^ V>'$'>V:p(.7'>Wi. yjv-^y^ 
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> ■^V^J^A^ -^^'^i^^A, iDV-y^i^^ y^huy^^A^ /^^} ^A^t(D-& 
[0 0 7 9] 

±fa<0 ^^tj: (B-3) ^:^yit^ir >tt<b^tl fi^ 1 S^^^t? S (i 2 
[0 0 8 0] 

{i> ±Mm^^mit^<^ (A) , (B-i) :^m^mit^m. (b-2) mmr)v^=.^ 

imoit^m (B) 'i;^St::j^:«DTf^3^1-^J;9^JH#: (c) ^ffiv^^ 

10 0 8 1] 

(C) 

[0 0 8 2] 

^immimt lt. :ir#e^tc{is i 02^ a 12O3. Mgo. z r 0. t i 

O2. B2O3. CaO. ZnO. B a O. Th02^if'> tti\t:LifLh^^t^^^ 

^tfz\tm.^m^im. nk.it^mtfz\t^m'^t'7-( s i 02-Mgo. s 

i O2-A 1 2O3. S i O2-T i O2 > Si O2-V2O5 . S i O2-C r203. S 
i O2-T i 02-Mg05&t'^>f£ffl-r^^<i:76s-e§^o S i 02:fe 
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> il'^l:ONa2C03. K2CO3. C a C O3. MgCOs. Na2S04. Al2(S 
04)3. BaS04. KNO3. Mg(N03)2. A 1 (N03)3 . Na20. K2O. 

[0 0 8 3] 

mimtL<m^^hit:^mmt. ^im:^n O-SOO/zm. 0tL<{i2O-2. 
0 O/umX^^X^ itmrnm^^d 0~1 O O Om2/'g, $fS L<«il 0 0~7 

i:^sM^Lv^o C:OJ:^^ffi#{i. -^^^icSDTl 0 0-1 0 0 0*0. t< 

{ii 5 0-7 0 ovxmmLxmm^ti^a 

[0 0 8 4] 

LTti. MgCl2. MgBr2. MnCl2> MnBr2^56^ffiv^ 
[0 0 8 5] 

. tfz^ :^1jm^^^y^>'irm. r>^^>m> CdCl2M> Cdl2M^if(0 
[0 0 8 6] 

^np{Jite±, rn^oO-, livV^;!.^, ^^^uy^y^h. ^z^^ 
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^mV^it'^^OtLXkt, a-Z r (HA s 04)2 • H2O. a-Zr(HP04)2^ 
a-Z r (KP04)2- 3H20. «-Ti(HP04)2^ « -T i (H A s O 4 )2 • 
H2O. a-Sn(HP04)2- H2O. y— Zr(HP04)2^ 7-Ti(HP04)2 
. 7-T i (NH4P04)2« H20^ ^<:o#«^Jio$§attmi±:^5& 

[0 0 8 7] 

~^m^^fzimS.Xm^X. #JH?L^2 0~3 O O O O A<^$£HIcov^TiII^ 
#^2 0 Am±<?5lD?L#m:i&*0. 1 c c/g J; Jj/h^iv^^O^g^i: LTffiv^ 
[0 0 8 8] 

[0 0 8 9] 
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5^-:^^-v3>f ^rxh^fb-a-t^^rLTfi. TiC14. Z r C 1 4 ^Ol^ 

Ti(0R)4. Zr(0R)4. P0(0R)3. B(0R)3^i:' 
<D±mrJl^=i^i^V (R(±^<b7X^*=fct*) . [a l i304(OH)24]7+. [Zr4( 
O H) i4]2+, [FesOCOCOC H3)6]+:& i^(7)^mymit^4 W^tf P, 

^^h<Dit^m^^y^~UV-ly3>'t^^^Z^ Si(0R)4. A1(0R)3. 
Ge(0R)4=S^^<^#MT;W3^vK ( R (iR>fb7K^^^) ^^'^^DtK^LT 
S i OB'fe^Oan^ ^=^*:j^$i-iir^ t ^> 

[0 0 9 0] 

^mi^^mt LT{±. 0-3 0 o,/ mosaic ^^M^^^bt^v^t 

^ o 

[0 0 9 11 
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(1) (A) ^mnx-m^^Kmmiri>-}imo 

(2) (A) 5ri5J:t>*^^ (B) =Jrtt1tOMj^-em^f|tl^jDi"'5>^i*o 

(3) (A) (C) tCjB#L7tMS^^. (B) ^'ttitcOMJ^T'fi 

(4) (B) =£rS# (C) tlS#LJt»^^^, (A) ^ffiitOjl|Ij^T-fi 

(5) (A) i:^^ (B) (C) t^S^ Lfclife^^^m^Sf «i>n 
[0 0 9 21 

±fB(2) ~(5) 0#:^^tC:fev^T{±. ^^ife^^^O^J^^JSj < t ^> 2 oJ^JL±.(i^a6 

#$tLTv>;&v^^^ (B) 'ffi^(?>JIR^t?^inLT^)i:v^o ^OJ^^J^^S- (B 

*7t. ±lBO^^ (C) (A) :^-^S#$tLfz®#:B*^.^^, (C) 

«^ (A) (B) ^^m#;^tL/i@#:M^^^(±. ^Vy^^ii^^m 

[0 0 9 31 

tT:i.#:fi<jtc{i, -fu/^^, f^y^ ^^'^y^ ^^-^-v, ^r^-t^^, it^i^ 
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[0 0 9 4] 

(A) {i. V y h^i-^i?, iitl 0-12-1 o-2^;k Sf* L<«i 

0-10-1 0-3-=e;nc^^ j:^^»T-fflv*f,tL^o 
[0 0 9 5] 

^^(B-l)(i, ^:9'(B-l)t. (A) ^(O^Mm^mW.^ (M) i:<7)^;vjt 
C(B-1)/M3 5&^®'tO. 0 1-1 0 0 0 0 0. 0t t<{i0. 0 5-5 0 0 0 0 
fc'fc^J:9^STMv^t>tL^„ J^^3*(B-2){i. ^^(B-2)4><^)T;v$ AH^i: 
. (A) ^'O^M^^m (M) t<0^)l^it C(B-2)/M] M-^l 0-5 0 

0 0 0 0. 0tL<{i2 0- 1 0 0 0 0 0 ttj:;^ tj:^xm\^^c^tL^o m»(B 

-3){4. m^{B-3)t. (A) ^<Dm^^mm=¥- (m) to^;nfc c(b-3)/m 

1 ii#l~l 0. $ftL<{4l-5^5&*j;9^S-Cfflv^^tL^, 

[0 0 9 6] 

~+2 0 or. «fiL<(±o--i To-coiSH-e^^o m^&tm. 

1 0 Ok g/cm2, L< {4-^^-5 0 k c m2<7)^^-F-e^) . M-^^ 

^33- (B) <om:\z.x.y)mm-r^^ii^x^ho 

[0 0 9 7] 
[0 0 9 8] 
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mmm 1 3 

^^I'M^e^L/c 1 . 5 y h ;k;o>^t-> i^;^ (S U S) i^^- h 
^M%=S:l^*L7t •r>-2-y;i'.-K;i/^;:^ (J^ilt^ENB tm&ffi) i 

m 1 «:-^tf^^-9->6 7 5 m 1 S-2 3 t:"Ctt32.<J5^. ClOSUS^:!-- V U-y 
^SOVtX-mmU 8 OX:t^j:'ofztZ:b'C, ':ru\£v>^0. 63MPaS 
-e^XLI^v^T. ^Et;6^^0. 8MP a ji^V>t?]!jpEELfCo ^tC:$fe-f 

AU;g^2. 1 mmo 1 /m 1 OMAO h;i/:ii>^?g0. 3 5 7ml (A 1 0. 
7 5 mm o 1 ) ^ffiA LfZo ^\i^X^ 0 . 0 0 1 mm o 1 /m 1 (Dit^^ ( 1 ) 

(±IBfBmo:^^lctJ&i/^'^^) o h ^t^^ 1 . 5 m 1 ^^JEA Lt^o 
[0 0 9 9] 

[<b2 01 




'fb'&l^ (1) 



T'ffiAL, ^^^W±LfZo nhftfzm^miVU-J>zmmL2 SX:. -lOm 
mHg<7)^#T'^^-9->^p^^L.fv:o ^tt^lSOt:. - 6 0 0mmHgO^# 
T'8BfK^;^L. •:i^^^>'g*6 9mo 1%. ENBte<b^9 8%. ^HSJ^JSC 
7]1. Odl/g. 3'i^^fifi2 0 g/l 0 0 g(7)jc^^:^/7»ne]x:^/EN 
B*S^#:*n 5 g^hfifzo m^mmi2 O k g/mmo 1-Z r • 

[0 10 0] 
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^^l-M^®JfeL/cl . 5 >;KO>?.-r>^>^ (S U S) h 
i'. ^U^'tm^LfzENB 12ml ^-^tf^^-ifve 7 5 m 1 =1: 2 3X:x-j±i7^ 
-<^SUSM:t-hr^V— "^^-S orS-triD^U 8 OlCii^o/i^ C;5,T' 
. ynei/^^O. 3MP a*T-^AL^v^-C> ^jE;{»S0. SMPat^^^J;^ 
J^-^V>t?SDJEL/io -i^tc^-ro. 1 5mmo 1 O h U >r V r^;vr;V^ --^7 A 
$:ffiAL/co icV^T. 0. 0 0 1 mmo 1 /m 1 itJSO (t-r^;i.T<K) i^' 

(t^ ^ 75-v^n^>^ vfj:.^;V) yi/^^u^ Y 

<D^^^>mmo. 7 5m 1. :feJ:U^O. 0 0 3 mm o 1 /m 1 h i; 7 ^ 

W±LtZo n^fifzm^m^ h U-\,zmmL2 S^C. - l OmmHgO^#-e^ 
^•9->'=lr|^*L7t:o i:h-S:1 3 0X:. - 6 0 0 mmR g<D^^X- Sm^^ML. 
^^U>^m6 8mo 1 %. ENB^'fb^3 0%. =mi?SJ|feJg[ ^7 ] 3 . 1 d 1/g 
X 3't7mm2 0 g/1 0 0 g<r>J^'f-U>y':fu\£'lyyyE-NB^m.^i^7()^4 1 g 
#^*Lfc:o M^^mt2 19kg/mmo 1-Zr • h-e^l), #^ v 

[0 10 1] 

Cit^«?!l2] 

5£^t-M^g|fet/cl . 5 !y h;K7);^-r ^V-^^ (S U S) h V— :/ 

^Mt^^l^^t/iENB 1. 2ml ^-^tf-^^-9-> 6 7 5m 1 =Sr2 3 t:t?ft 
;&<J5«.. ClOSUS^:^-- hiJ'V-r^4 0t:^-t?Jn^L. AOVt^-otzt.;!^ 
t?^ 7K^S:2 5 ONm l^iJDLT^Co ^^CtC^n 0 . 5 4MP attf^AL 

^V^T> ^JE;6*0. 8MP a fc'Sr^i^-^^^W^T'iinffitTto 

^ic3fe-fO. 5mmo 1 <^)J^-f-;VT;V^ A-fe;^^:J^ n V F^JEAUyiio ^ 
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#ilitfjo #^tL;^cfi^?^5r M/-tc#r^L2 3 X:. -1 OmmHgO^#T'^ 
^'^y^W.^LfZo ^tL^lSOr. -6 0 OmmHg<7>^#-e8^ra^'^L> 
jc-^l^>-^l:7 Omo 1 %, ENB^^b^S 5%. J^RaJffeJ^E:;] 3. Odl/g 
. 3'>^#i2 1 g/1 0 0 gOJi^V^/yneix^/ENB^m-^I^^^^^Q g# 
^tL/Co m-^fSttfil. 0 8k g/mmo 1-Z r • hr^«9. #P)tLfc#';-^ 
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